Although studies have shown the usefulness of individual methods such as bronchoalveolar lavage (BAL) in diagnosing pneumonia,'2 the bronchoscope itself provides access to lower respiratory secretions and tissue in a number of ways. Bronchoscopy allows us to sample the lower respiratory tract by (1) bronchial washings, which are a pooling of the secretions retrieved during bronchoscopy; (2) BAL, during which fluid is collected by low pressure suction after a fairly large volume (100-240 ml) of saline is instilled and aspirated at low pressure with the bronchoscope wedged in a distal airway; (3) bronchial brushing, during which a catheter is advanced into a specific area of the lung and samples are taken; and (4) However, the cost of processing the specimen has to be included, and a laboratory highly familiar with the correct identification is needed; there is also the complication of multiple infections being present. In our experience of over 400 HIV patients infected with pneumocystis pneumonia an additional pathogen has been found in over 15% of cases.
There have been several comparisons of the different methods of diagnosing pneumocystis pneumonia by bronchoscopy ( 24 and this has been used to determine the response to drug treatment. 25 Jules-Elysee and colleagues'2 reported that BAL may have only a 60% diagnostic yield in patients receiving treatment with aerosolised pentamidine; in such patients the transbronchial biopsy significantly enhances diagnostic yield. Since aerosolised pentamidine is associated with a significant failure rate,26 there is concern that, in the HIV patient with possible pneumocystis pneumonia, the diagnosis may be missed if only BAL is performed. We27 and others2830 have shown that lavaging areas with most The recovery of other viruses by bronchoscopy has occasionally been reported. In a study of over 1000 BAL fluid samples cultured for viruses at our institution, one or more viruses were identified from over 50%. 1 The most common were CMV and HSV, comprising 550 cases, and other viruses included influenza, parainfluenza, adenovirus, and rhinovirus. Only the influenza and adenovirus appeared to be associated with significant morbidity.
Tuberculosis
Although sputum sampling remains the procedure of choice for diagnosing tuberculosis,52 the use of bronchoscopy has become common, especially in immunocompromised patients. Bronchial washing, BAL, and transbronchial biopsy have all been studied.6 53 54 The techniques appear complementary, although my personal feeling is that bronchial washing provides the safest, highest diagnostic yield. In the study by Wallace et a154 transbronchial biopsy significantly enhanced the diagnostic yield from bronchial washing alone. In our study of 50 patients with M tuberculosis infection we rarely found it necessary to perform a transbronchial biopsy; seven patients had a positive wash specimen and negative BAL fluid specimen, and only one patient had the reverse.6 The higher yield from bronchial washing in our study may have been because of the larger sample obtained, as the washing included fluid not aspirated during the BAL technique itself. In patients with cavities BAL may have a poor result because of airway collapse during aspiration; however, lavage itself will induce cough and the subsequent specimen should contain plenty of organisms (the ultimate in saline induced sputum).
Fungal infections
Histoplasmosis, coccidiomycosis, and cryptococcus have all been isolated from bronchoscopy specimens.65556 The overall diagnostic yield for these pathogens by culture, however, may be less than that obtained in tuberculosis.
The bronchial washing specimen has been shown to have a good yield in patients with fungal infection.65557
Cultures are more sensitive than direct cytological examination. The BAL fluid specimen may increase the yield for pathogens, both for the BAL itself and by increasing the volume of the wash specimen. Transbronchial biopsy can 1  3  2  2  1  Mycobacterium tuberculosis  3  1  1  1  1  Routine bacterial  2  1  2  2  2  Legionella  0  0  0  2  2   Candida/Aspergillus   0  0  2  0  2  Histoplasmosis, coccidiomycosis, cryptococcus 2  3  2  1  1  Cytomegalovirus  1  2  2  2  3 define whether there is fungus within the lower respiratory tract but the amount of tissue available for culture is small. In an animal model of histoplasmosis BAL was found to be more sensitive than transbronchial biopsy in diagnosing pulmonary histoplasmosis;56 thus, there appears to be a limited role for transbronchial biopsy in these infections.
Another option for rapid diagnosis of fungi is to look for antigens. Cryptococcal antigen is detectable in the BAL fluid,58 a titre of > 1:8 being associated with positive culture. A histoplasmosis antigen has also been reported in the BAL fluid,59 but this test is not as widely available as the cryptococcal antigen test. The use of these antigen tests should be selective. We examine for cryptococcal antigen in our HIV infected patients as they are at high risk for this since infection and the test can be run in less than one hour.
For Candida and Aspergillus infections there are two issues. Firstly, the organisms are less sensitive to cell mediated immunity and are more likely to be controlled by neutrophils, so they are rarely encountered unless there has been neutropenia, use of broad spectrum antibiotics, diabetes, or treatment with corticosteroids. Here the concern is that Candida or Aspergillus may become invasive with associated significant morbidity and mortality. Secondly Legionella and Nocardia are bacterial pathogens whose recovery from sputum is unusual. Bronchoscopy is a suitable method for diagnosing both of these pathogens.557879 Our experience with 11 patients with nocardial pneumonia showed that both bronchial washing and BAL could be diagnostic, and the organism was usually identified in fungal culture media.80 Legionella is best recovered from a non-selective, highly enriched charcoal media from the BAL fluid.79 Conclusion Non-infectious causes of infiltrates and hypoxaemia that can be diagnosed by bronchoscopy have not been discussed. These include pulmonary haemorrhage, malignancy, and hypersensitivity reactions.
The use of bronchoscopy for diagnosing infection has become routine in pulmonary medicine. Each of the sampling techniques has a role for individual organisms, with some techniques having a wider range of success than others. Table 2 summarises the various pathogens found in the lower respiratory tract and the relative diagnostic value of each technique. Table 3 is a summary of the risk of infection, dependent on the underlying condition of the host. These two tables can be used as a guide to determine which specimens to obtain during bronchoscopy. For example, a transbronchial biopsy is of limited value in the initial assessment of ventilator associated pneumonia, while it may be necessary in the HIV infected patient in whom CMV pneumonitis is suspected. Division 
